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(54) NEW AMINO-AND NITRO-CONTAINING TRICYCLIC COMPOUND USEFUL AS INHIBITOR OF ACE 
(57)Abstract: 

PURPOSE: To obtain new amino- and nitro-contg. tricyclic compds. 
useful to treat hypertension, congestive heart failure, aldosteronism, 
cognition dysfunction, etc., as inhibitors of angiotensin converting 
enzymes. 

CONSTITUTION: The amino- and nitro-contg. tricyclic compds. are 
compds. of formula I (where A is methylene, O, S, etc.; R is H or a 
1-4C alkyl; each of X and Y is H, nitro or amino, but when one of X 
and Y is H, the other is not H) or their salts, e.g. [4S-[40,7D(R*),12b 
D-7-[(S-1-carboxyl-3-phenylpropyl) amino]-1, 2.3,4,6,7,8-1 2b- 
octahydro-9-nitro-6-oxopyridot2, 1 -a] [2]benzazepine-4- carboxylic 
acid. Each of the compds. is obtd. by allowing a compd. of formula II 
(where Ph is phenyl) to react with an acid such as trifluoroacetlc 
acid or a reducing agent The compd. of formula II is obtd. by 
successively nitrating and esterifying a compd. of formula III, 
carrying out deprotection and allowing the resultant compd. of 
formula IV to react with a compd. of formula V. 
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[0 0 4 3] gPgaT, (13) 0»a*7^KS 30 ^>TffliT*t. Slit (25) ©»*n7WSH 

SMbfcfcSK&u (2i) o»s^3-hy7;^ ;Wfr&«&a=r*. 

D Tir^T ^ / -3-7 U )V-L-2-m J fcT^>^y [0 0 4 7] tEAfsMraWICSeftl/Tfe J:t»a»e tt 

f^xxf^tK^tsi, S»c. aKaTTTtr sg (25) ©jSSft7^;ws H««3rn/t7S y/*;v 

sB^&fcfcoic, ffijg (22) co»jsr«i-**-y-3-7 3S>s-77i-;Mf;>xxf;w^i^ h u 7Md 

xx;^d t:w- h U 7;l/tD 7tf;WN-7 >J;H- 7-trx-h#SSg£, £ CDS^T^J ZWtt&QlZ. 7jc 

JS/K^fmr^fS. Kfcy^z>©J;Sfci6*T»*-rs£. *ifi (26) (O 

[0044] MbT, «hb (22) ©as&i-;*-*y-3 »«tS7^;K a F«®<*nfc7i« y /%)i>tf>n¥ 

-7x.=:)V?n\Zj]HX-bV 7;WD7tf;H-7'J^ 7 ^—)V*^)Vtt<rMk^m&$L'ir a. 

L-T5ya^?;Uixy*felBft:***fc. ffiKc. s 4ff [0 0 4 8] «*«ia»K:?W£brt»J:^a;i»f r, M 

Bc-ct Tfca^fctSDc. sks (23) o^jtrrsx (26) o7^M5 Hffa$nfc75y/*jw>si 

[0 0 4 5] Met, «fjg (23) ©HS&ttSJ-X*- ft, d^ttHSTflSft&^ttJtt^BICA-DTT^JW 

feofc, «jB (24) ©»*r«7*;wsKTr«Hsn m& m) o^n7^;H^ Kfta$nfc7^// 

[0 0 4 6] tt5»*tMD»fc#flElxTt>J:^aBcn?, S *Xftli»A-e««T?*«). 

«#inttfc#fibTt>±^a»e]feWf ftiosr**:* coo 4 9] apgg-c, (25) ©hm§&:74';m'5 

IC, Mi§ (24) (07^M5HT«I$flt7^y/* HfiHSftfc75//**#>iy7x=;Wf*XX 

*#>Kfc^*o*;^*5/'ff8B*ftHxxT';Wb'rs 50 r-;wfr&«* (26) (DM^&^JM' 5 Kffis^n 



—855— 



. 21 

xtmm (27) oasft7*M5Hftasnfc7 

S»ei K1-T?KE**n&t450JC, ttffi (28) 

[0 0 5 0] JBKA~DT«S3ft*ffiB#JB«U SjK 

jfil 0»5EIS75/ft^iH BtfNttffFO 249 22 
3^ (1987^12^16 0) fCEKE^tlTiSO, Atfi^^U 

ftHtt. yV>RZ*H F®tt*N4$FF£blKl34533A EP 
(1987^6^110) fcE»SftT^*£;fe0fc3»»T# 
£o i?7i- ;i/v?TV^^>«Org. Syn.. Coll. Vol. 
(Ill), 351teESBS*lTlr>*. *5(R)-2-tFn^y-4 
-!7x=;i**RXX7-;MHtt. 7'J>WMSO'&t 
HWSMS4, 837, 354# (1989^6^60) fcES&Snxt* 
5. x^;KR)-2- F u 7;^n^^>x;u^x;i/-4-^ 
xx;ur/^U— MS* Tetrahedron Lett. 25^1143-46 20 

CO 0 5 1] 

te^7A£$T. rmmolj 1*5 "J ^£31". HdU RJ 
5 U U y h^ftSt. rbpj f«»j*£3T. TCj teSS 
E©S£ST. rmmHgJ B#*OS»J^-hMar. 30 

l [4S- [4 a, 7 a <R- ) , 12b 0 ]]-7-[ (S-l-*/l,# 
*■ ->-3- 7 xXJ^D 7 5 J ] -1, 2, 3, 4, 6, 7 f 8, 12b- 
^ ^ t F P-9-X F D-6-**V tfU F [2, 1-a] [2]^> 

[0 0 5 2] iSHSA; SPga : [4S-[4 a, 7a (R- ), 12b 
0 ]]-7-[l, F D-l, 3-5?** V^-'f V-f > F — 

Jl^-2-f 2, 3. 4. 6. 7, 8, 12b-*# ^ t F D-9-X. F D 

-6-**ytfU P[2,l-a][2]^>X7*e>-4-*jW*> ^ 
RRtf[4S- [4 o , 7 o (R* ) , 12b J3 ] ] -7- [1, 3-S? 1 1*0-1,3 
-i?** V-2H-< y-f > K-;i/-2-f ;V]-1,2, 3, 4, 6, 7, 8. 
12b-*?* t: FO-ll-xFn-6-**y fcf 'J H[2, 1-a] 
[2] ^ >X7-tf tf >-4-*;M? 

[4S- [4 a , 7 or (R* ) , 12b 0 ] ]-7- [1, 3-5? t F D-l. 3->?* 
4 s - V-2H— T V -f > F - ;P-2-< T ;W -1, 2, 3, 4, 6,7,8, 12b- 
# 1 F D-6-** V tf U F [2, 1-a] [2] ^>X71? If 
>-4-*;l/3K>K (1.46 g, 3.5 ddoI) ^m<t^fU> 
(10 ml) KiMSU -60t:iC?&aJt* 5o mte*<ru> 
(15 id 1 > * hDZ^Afh 77Md^1/- h 50 
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(12) 4^B8¥4-3 42 5 8 8 

(XJl/*^>*0.5MSSi£25 ml. 12. 5 mnol) (9i£f££:r£ 

lirra. 34PSfii»ciot: mc^vy 

(75 ml) £zK (75 El) fcOWTfdMM-*. 
U mt*^\s> (50 ml) TfflttJT*. *rtaffl£-jg 
KU tttt (MgSOO U &ffi£££*T&fS£tf*o 
777->a-yy*y;l,^P7b^77^ (1:1RK 
i^*/a,**> - 5Xl««iq*fcl:l»Btx?*/ 

» xmm, %mrz>t* n--hu&m<t&® a. 01 

g, 64.3%) Sr/9--hPgIft^ (0.43 g # 27.4 

[0 0 5 3] SKA, : [4S-[4a, 7a (R* ), 12b 

/9]]-7-[l, 3-i^ t K P-l, 3-v?^-^y-2B— f y > F- 
)V-2-^M-\, 2, 3, 4, 6, 7. 8, 12b-^"^ ^ t F D-9-— F n 

-6-^-=^ y tr y f [2, i-a] [2] ^ >xrtr t: >-4-^ > 

8^7xr;M? 1 ^xxf;p 

[4S-[4at,7a (R*),12bj3]]-7-[l, 3-S^t F D-l, 3-^^" 

^ y-2H--f y -f > F— ;>-2-< ;p]-i, 2, 3, 4, 6. 7, 8, 12b- 

^ t H h V tf U H [2, 1-a] [2]^> 

X7-tftf>-4-#Jl^>& (674 mg, 1- 50 unDOl) ^ffiifc 
^^]y> (1 ml) iC^T^o ^7i-;^>7^3'> 
(291 mg, 1.50 maol) SSn^., StBKfteT^i:. ^ 

(613 mg, 6696) tlTtf5 B 
:C 3a H2 9Na07(Dtfg<i : C, 70.23; H, 4.75; N, 
6.83; SI^M: C, 70.23; H, 4.77; N, 6.63. 
[0 0 5 4] jf&SSAv g@c : [4S-[4a,7a(R*),12b 
0 ] 1-7-7 ^ /-l, 2,3, 4, 6, 7, 8, 12b-^^ ^ b F a-9-n 
F F[2, 1-a] [2] ^ >XTif ¥ >-4-*)l 

# >m$? 7 a: X JM fJHX 

[4S- [4 or , 7 a (R' ) , 12b 0 ] ] -7- [ 1, 3- i? t F n-1, 3-i? * 

*y-2H—f y< > F-;i-2--f ;w-i, 2, 3, 4, 6, 7, 8, 12b- 

FD-9-- FD-6-^y tf U F[2.1-a][2]^> 
X7 if t! >-4-^3 >i^7i ^ fjl'XXT^ (2 
00 mg, 0.324 mmol) ;V (6 ml) *TX7'J 

-ftU. \lY?is>im® JP*1M*«1.0 m 

I, 1.0 mmol) £*D;L&. a»T7^^>3?HftT»r20 
RflHJjfcgis-ffa. Sfb^5 1 U> (30 ml) -e»RL t 2 

*• tt» (MgSO.) «flt**ffi«fTSII»S*«t. 

(165mg) iLWS. 
[0 0 5 5] SBA> SPtd : [4S-[4 a , 7 a (R* ) , 12b 
g]]-7-[[S-l-[*W^7xr;M h+y]-3-7x^ 
y D \Z)V\ 7 5 y ] -1, 2. 3. 4, 6, 7, 8. 12b-* ^ ^ t F D-9- 
- F n-e-**V t: U F [2, 1-a] [2]^>X7*K tf>-4-* 
M>®>?7x-;M^XXf^ 
(R)-2-t KP + y-4-7xZJW?X^X7f;i/ (4.1 
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6 g, 20 mmol) &j*:?y-;U (40 ml) iC^f IN 
Tk&fcU? 1 ^ (25 ml. 25 EBDol) £iQ;^ 7;l-rf>3? 
S^TiClSi^ffi^S^ifo. INffiffi (25 ml) Tgtftfb 
U ^b^-hUOA*Cffla$it. (3x25 o 

]> -csaf u ffitu Oigso*) u 

&W®*&{t*3 L l'> (20 
ml) +^^0±^ y7x-;^7W^> (3.36 g, 
17.3 mmol) £SnA£o -#7>>££-t?, 
MJ£A (2X) S£« (MgSOO U i$$8£R£ 

mi*i'?0^*V» Zi£2>t* (R)-2-b 

7x^MM->*7x-;Mf;i'XXT;i/^6Mi (2. 

3 g, 38%)' <h LT^r a, op 82-84'Co 

C^fcjOjOffg:® : C. 79.74;H, 6.40; jfflfi 
H: C, 79.76; H, 6.41. 

(0 0 5 6] (R)-2-fc Kn^y-4-7x-;Hli?7i 
-WfJVX^fiP (1-38 g, 4.0 mmol) SS^fl/ 

> (12 ml) CW^, eU v> (0.32 ml, 4 mmol) 

fcjjiA- 7;i^;'#H»Tfce€N -ioick:»sit*. 

9Ut**l'> (2ml) *0^*:h , J7;^D^^>^JU 
(0.673 ml, 4.0 maoi) ©BS£«jD"r*. -10 

•c — 2<rcfc2»rart***ir» ^\^> do mi) -c»r 

[0 0 5 7] [4S-[4a.7a(R').12b^]]-7-75/-l f 2, 
3 t 4, 6. 7, 8, l2\>-*9 ^ t H D-9-X h D-6-#* V bfU H 
[2, 1-a] [2] ^>X7"E b" >-4-;*7;># >8y7x-;M 
^■JUX^7-JU (158 mg, 0.632 mmol) t7t*h>X#> 
i? (138 ng, 0.648 mmol) y L \y> (5 mi) \ZB 30 

£?T*o mc*3-V> (2 ml) *<0(R)-2-hU 
^^>X^^XJU-4-^xXJUgSgt^^iX^^X 
^•rJU (309 mg, 0.648mmol) <Dfgm*iQX2> 0 ^i&T 
7^:*>#H«Tfc26lSIW^#S1f*. y^v^^ • 
U *y • ^P7h^77-Y (30X*»X^;V/^*1?- 

> -*50%B«x3\^/^*«f>) T«f©*r^^, 
ft^tt&iM&G):?*— A (178 mg, 67.2%) £LT±T 

##r: CsiffcfNaOfOifggL: C, 75.25; H. 5.82: N, 
5.16; W^ffi: C. 74.10; H, 5.82; N, 4.87. 40 
(0 0 5 8] SKA* affirei : [4S-[4 a, la (R*), 12 

b b ] ] -7- [ (s-i- * Jixtf^iss- 7xzj^d t:;w 7 £ 

/ M, 2, 3, 4, 6, 7, 8, 12b-=J-i> 9 t F D-9-X F D-6-:t* 
VtfU F[2,l-a][2]^>X7i?fcT>-4-*;U#>K 
[4S- [4 a , 7 a (R 4 ) . 12b 0 ] ] -7- [ [S-l- [* )V# 5?7x x;i> 
j* h+y]-3-7xXJ^D tf;W 75 7 2, 3, 4, 6, 7. 
8, 12b-^^t KD-9-xhn-6-^Vtr'J F[2,l-a] 
[2] ^ >X7 if tr >-4-# >^v^x ^x x 
(39 mg, 0.045 mmol) &fflk*9-U> (1 ml) \Z 

mmr%. hv?)i>*nmm a mi) t7-v-* (o. 50 



#68^4-3 42 58 8 
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2 ml) &M§o 7JW>»BSlTlC3^m*B-rs. 

U £R«S§£i£*r*. iSEiS^D*7h^77-< (22.5 c 
q x 250 cotfr-* yy^C-18^^A±T0.1^hU^^ 
:*n§m£^fc25%;*:?y'— fe#15 ml<2 
iSTSffl) Cfc^TttSSTSi:. SgHfc£«3 08 mg, 
72%) ££T*. 

[0 0 5 9] §SSS#/2 [4S-[4a.7a(R*).12b0]]-7- 
[ <S-1-*;W#* x-3-y xXjV ^ P fcf M 75 7H2, 3, 
4,6 l 7.8,12b-*^^t HD-6-*tyeU F [2, 1-a] [2] 
^ >X7if tf >-4-* >SX^KS 
[4S- [4 a , 7 at (R* ) , 12b 0 ] ] -7- [ [S-l- [*;P#5^7 xXJV 
^ h * >0-3- 7 x x;i^^ D bf;W 7i/]-l,2, 3, 4, 6, 7, 
8,l2b-*^fc FD-9-nha-6-**7tfU H[2.l-a] 
[2]^>X7iftT>-4-*;^>K^7xxjW^;|/XX 
"r)V (52 mg, 0.064 mmol) h7tF077> (3 m 

i) ^jg^-r^. as ig) t7jc 

(3 ml) ZtoTL*,, 7fC^44 P3lTICS^T20^^St'5 

lNfflS*IC®0±tf. ttiBU *!CJ«IStt»-r6t, * 
ll^^®f (25 mg, 74%) S^T^. 
[0 0 6 0] ^SS«?U3 [4S-[4o,7a(R'),12bi5]]-7- 

[ (s-i-*;u#* y-3-7x-;b7 p D t:;w 75/1-1,2, 3, 

4,6,7,8,12b-^^^ t Hn-ll-- hD-6-^Vh:U H 

[2, 1-a] [2]^>X7if tr>-4-*;V*>ffi 

i&S$A, ©:®b : [4S-[4a,7a(R*),12bi9]]-7-[l,3- 

v t H d-1, 3-^^*v-2H-< v<> H-;u-2--f ;W-i, 

2, 3, 4, 6, 7, 8, 12b-*9 9 k F o-ll-= h a-fr-** V k 
U F[2,l-a][2]^>X7iffc:>-4-^^>K^7xX 
;M fJUXf;!/ [4S- [4 a , 7 a (R* ) , 12b £ ] ]-7- [1, 3- 

FD-i. 3-y^*y-2H--i' y-f > H-;i^2--f ;n-i, 

2, 3, 4, 6, 7, 8, 12b-;* ^ t K D-11-- h D-6-^-^y fcf 
U H[2,l-a][2]^>X7-tft?>-4-*;^>®g (795 mg, 
1.77 mmol) &m{t*7-U> (2ml) lCS»r^c i?7 
*-)Ui?7V*9> (350 mg, 1.78 mmol) tmt*?- 
V> (5 ml) £iD*£ a 8 ^ffflSgT^. »«*&^U 
*W^D"7b^77^ (35XftKX5 1 Jl'/^**> 

(756 mg, 69.4%) tUT^r^. 

[0 0 6 1] JKSSA, SEfgc : [4S-[4a,7a(R*),12b 
i3 ] ]-7-7 5 /-1, 2, 3, 4, 6, 7, 8, 12b-*9 9 1 H n-11-— 
h D-6-^y t U H[2, 1-a] [2]^>X7iftf>-4-^;i/ 
# >iy7x"JM ^X^f^ 
[4S-[4 a ,7 a (R* ) , 12b j3 ]]-7-[l, 3-S^t H D-1, 
*y-2H-f y-f > K— ;P-2--f JM-1. 2 f 3,4, 6, 7,8, 12b- 
^•^^b KD-ll-x FD-6-**y fcTU K [2, 1-a] [2]^ 
>XT if K >-4-* >$y 7x-JM ^X^ xJl- 

(756 mg, 1.23 mmol) JU (5 ml) ^7 

U-«U kH7^>#»* W^/-JP*1M»«[4.0 
ml, 4.0 mmol) <&lra^.S. SMT7;Urf >3?fflgT{rl0 
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■tfs. b»u aas£*»u as (Mgsoo u 

(610 rag. 10056) tVT±?Z>. 

[0 0 6 2J&&A* SKd : [4S- [4 a , 7 a (R* >, 12b 
/3]]-7-[[S-l-[**#S^7x=;W h+->]-Wi=* 
:/ a tr;W 7 * / ] -1, 2, 3, 4, 6, 7, 8, 12b-*£ ^ t H n-U 
-ZhD -6-** V tf U H [2, 1-a] [2] ^ >X7*fcf hf >-4- 

[4S- [4 a , 7 a (R" ) . 12b 0 ] ]-7-7 5 / -1. 2, 3, 4, 6, 7, 8, 12 
b-^-^^h HD-11-- H[2, 1-a] [2] 
^ >X 7 if tf >-4-# >Si?7x ~)V* ^l/X^-x 
jl. (90 mg, 0.18 iddoI) £:/D (250 mg. 

1.12 a3moi> ^mt^9-u> (5 mi) aiYb 

^^U> (6 ml) tOOO^- h U 7Mn ^ # >XM 
-;h-7x- ;«^7x-;w^xxfJV (520 a 

g. 1.17 mmol) ©S*«ll**. SiT7;^>#E» 
Tfc22BSW*>€r3:tf<&. v^n^\^> (20 ml) 
RU >^U*Wh^D7h^7Y (30% 

H«x^;i'/-'\*iJ-» SHft'frtt (10 

5 mg, 72%) 

CsiHt.TNiO»CE).gt»«[.: C, 75.25; H, 5.82; N, 
5.16; iM£4t: C, 74.84; H, 5.84; N, 4.84. 
[0 0 6 3] m&A. SSei : [4S-[4 a, la <R«), 12 

b js ] ] -7- [ (s-i-* ;utf^>--3- 7 x tf ;io 7 a 
/ ]-l, 2, 3, 4, 6, 7, 8, 12b-*£ ^ b F n-ll-n F n-6-^* 

* y tf u F [2, i-a] [2] ^>X7-trtf >-4-^;k#>®ffl 

[4S-[4 a, 7 a (R* ) » 12b 0 ]]-7-[[S-l-[#;i^^7x:x;U 
^ h=^>]-3- 7xZi^D tf 7^y]-i,2, 3, 4, 6, 7, 
8,12b-^-^^t: Fn-ll-xFn-e-^y tfU F[2,l-a] 
[2] ^ >X71? tf >-4-# >gg>>:7 x 

(52 mg, 0.063 mmol) &&<\:*3 L U> (2 ml) K: 

»*p-r*. hU7MDB® ami) t7xy— ;v (0.2 

ml) £iJDx.£o 7^>»HftTte2Wf|«lfcB-rs. % 
iiira^9:i*/^^y-;u (lO ml) TT» 

ffltSo U mWrVZs (3x10 ml) Tft 

* (24.6 rag, 74.5%) tbttfS, 
[0 0 6 4] [4S-[4a,7a<R*),12bj3]]-ll- 

75/-7-[ (s-i-# *>-3- v x x;p:/d tf;w 7 5 

/ ]-l, 2, 3, 4, 6, 7, 8, 12b-* ^ ^ t K D-6-**y fc! D F 
[2, 1-a] [2] ^ >X7"tf tf >-4r*)V# >«X#Btt 
[4S- [4 a , 7 a (R* ) , 12b fl ] ] - 7- [ [S - 1- C * JVX 9 J 7 x x;U 
J* F*v]-3-:7 x.XjP 7 □ fcfiW 7^;H2, 3, 4, 6. 7, 
8,l2b-*^^t Fn-ll-- hn-6-**yeU F[2,l-a] 
[2] ^ > X7 if tf >-4- # v 7 x 3VPxx 

tMU (56 mg, 0.069 mmol) h7bHP77> (6 m 



(14) 4»HJ¥4-3 4 2 5 8 8 

1) fcJSflrT*. 10%/\5zSV<L/&>m (20 ns) 
(3 ml) SJBAS. 7fc^45 psiTKlSffiT 5HrlS)fifc3 
»»U tt«E«:lHatti:aft^yi^>fc0IWr» 

(35.3015, 98%) £±-f5. 

[0 0 6 5] USSfclS [4S-[4a 1 7a(R*),12b)3]]-7- 
[(S-l-*;^h^'>-3-7x-jl/Xnfcf;W7^y]-i.2, 
3, 4, 6, 7, 8, 12b-*^ ^ fc H a-9-- h D-6-**y tf U H 
[2, 1-a] [2]^>X7iftr>-4-*;P#>K 
10 iSKB, apga : [4S-[4a.7a(R*).12biS]]-7-[(S-l 
-*JK^->-3-7x^Pe;W75/ J-l.2,3, 4, 
6, 7, 8, 12b- * t: H D-9-= h D-6-*^y tf U H [2, 1 
-a] [2] ^ >X7*tf tf >-4-# >8^7xXJM ^JV 

[4S- [4 a , 7 a (R- ) , 12b 0 ] ]-7-7 ^ / -1, 2. 3, 4. 6, 7, 8, 12 
b-*^^t Ka-9-rhD-6-^Vt:U J 4 [2. 1-a] [2]^ 
>X7ifh # >-4-*;V#>'ffi>?7xz:;^^^;Px^^ 
. (596 mg, 1.23 mmol) t^U h>^3^>> ? (296 mg, 
1.25 mmol) ^S-fb^^U> (10 ml) fctMTT*. ttfc 
^ >^U> (6 ml) *©(R)-2-h»J7;^D^^>X^ 
r ;M-7 xz;«xf JLXXfJl^ (428 mg, 1.25 mm 

oi) <Dmm&m?LZ>. ifiT7^^>SB8Ti:-*^ 

[0 0 6 6] ft«&B, IftKbi : [4S-[4a.7a(R'),12 
b 0]]-7-[(S-l-*jW* N^y-3-7x-;^D tf;W7^ 
y ]-l, 2, 3, 4, 6, 7, 8, 12b-*^ ^ t H D-9-n h D-6-*=^ 
y tfU H[2 l l-a][2]^>X7-Kfer>-4-*A*>» 
[4S- [4 a . 7 a (R- ) , 12b 0 ]]-7-[ (S-l-*;^ h^^-3-7 
55 x^JV/O WW 7 5 y ] "1. 2, 3, 4, 6, 7, 8, 12b-#? ^ t 
H n-9-- h n-6-*^y tf U F[2, 1-a] [2]^>X7-tf tf 
>4-ijW>^y7xXJM^XXrJl/ (42.5 mg, 
0.063 mmol). &»t/5 L P'> (2 ml) tCiggrT^o hU 

^;^*ni^^ (i mi) £7xy-;k (0.2 mi) s^c^ 

b> iiiP09:l7K/^^y^ (10 ml) TatbT^o tK 
ffl*— KtCU &4t*3 L l'> (3x10 ml) Tffi5o 

^ [0 0 6 7] |&S5fll6 [4S-[4a,7a(R')»12bi3]]-9- 
7 5/-7-[ (1-*;^ h^v-3-7x-J^D tf» 7^ 
S ]-l. 2, 3, 4, 6, 7, 8, 12b-*^ * t P D-6-*^y tf U K 
[2, 1-a] [2]^>X7-tftf>-4-^;i/^>ffi-^4g 
[4S- [4 a , 7 a (R- ) , 12b 0 ]]-7-[(S-l-#;t^ h^'>-3-7 
^-Jl/^D tf ;i^) 7 = y]-l,2 f 3, 4, 6, 7, 8, 12b-*^ ^ fc 
F hP-6-t+V tfU K[2, 1-a] [2]^>X71ftf 
>-4-*;^>®^7xn;V^^;i/XX^JU (260 mg, 3 
85 mmol) Sx^/^V (7 ml) fc«»T«, ^K^iX 
SSmTiClO^/t^v^A/S^^SP^^. 7K?&42 Psl 

55 Ttt^iaT5.5PSraS<!:5r^. »i8L. «tt£«2S* 
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T3«**i*-S. aSttSlNttiB (2 ml) *fcttD±«f» 
t)c (10 ml) T**?*r<5. te-itt^Uy (3x5 mi) 

(0 0 6 8] HJS097 [4S-[4a,7a(R').12b0]]-7- 
[(S-1-#JW* h**>-3-:7xX^Xa K;W7 5 /]-l,2, 
3. 4, 6. 7. 8. 12b-** *kH D-ll-X F D-6-**y tf U 
F [2 f 1-a] [2] ^ >X7i£ £ >-4-*; >S 
SKB, aPifa : [4S-[4a,7a(R').12bfl]]-7-[(S-l 
-#Jl^ h^y-3-7x-;^D 3.4, 
6, 7, 8, 12b-** * t F u-ll-x F D-6-**y fcf U F [2. 
1-a] [2] ^ >X7±f tf >-4-tl )VX>&i?7 irJM 
X* tMK4S-[4 a , 7 a (R* ) . 12b 0 ] ]-7-7 £ J -1, 2, 3, 4, 
6,7,8,12b-***fc Fn-n-x FD-6-**yKU F[2, 
1-a] [2] ^ >X7if M >-4-±l JU4?>&^7x 9)V 
(596 mg, 1.23 mmol) t^D h>7,tf>zs (2 
96 mg. 1.25 mmol) &m{k*^U> (10 ml) 

SWb^l^ (6 ml) *co(R)-2-FLJ;7jP*n;** 
> ( x;u^^;^-4-^^~;i/gg^x^xx-7 L ;P (428 mg, 

1.25 mmol) ©»««in*.*. SfflT7;V^>»H«T 
K— *j0»€?£-tf*. 3/y*«h^DThy57-< (35 

m&&<Z>7*-Jx (591 mg, 71.1%) tl/Ti'fS. mp 

75-80"Co 

»9f: boHftiNsOiOH-fffll : C, 71.09; H, 6.12; N, 
6.22; Stefi: C, 70-81; H, 5.98; N, 6.13. 

[0 0 6 9] 1SRB« gpibi : [4S-[4 a, 7 a (R*), 12 
b j8 ]]-7-[<S-l-#Jl^ h^y-3-7x^D tf;W7S 
/ ]-l, 2, 3, 4, 6, 7, 8, 12b-*** k F n-ll-X F U-6-* 

*y tr u f [2, i-a] [2]^>X7-tr if >-4-*jm«>k 

[4S- [4 a , 7 a (R* ) , 12b JS ] ] -7- [ (S-1-*)W< F * 5"-3- 7 
x x;^n fcT JW 7S;]-1,2, 3, 4 f 6. 7. 8. 12b-* & * k 
Fn-ll-X h D-6-**y k y F [2, 1-a] [2]K>X7*tf 
^>4-ijM>iy7x-JW^XXf^ (42.5 m 
g, 0.063 mmol) ZMte^^U^ (2 ml) 

F>j7;v*op& ami) trny— ;v (o.2mi) £Ud 

BU ajD©9:l*/^^/— (10ml) T»WT*. 

WfcU mt^U> (3x10 ml) T«c5- zfc 

[0 0 7 0] [4S-[4cr,7a(R*),12b3]]-ll- 

75 /-7-[ <s-i-# h *i^-3-7 xxji^d tf jw 7 

5 / ]-l, 2, 3, 4, 6, 7, 8, 12b-* £ * k F D-6-**y k U 
F [2, 1-a] [2]^>X7i?fcf >-4-^;HP>g?Xffi^ffl 
[4S-[4 a , 7 a (R* ), 12b ]]-7-[<S-l-* JIa* b* v-3-7 
x -J^D fcTJW 75 7]-l,2, 3. 4, 6, 7, 8, 12b-** * k 
F n-ll-x F D-6-**y k U F [2, l-a] [2]^>X7i? 
If >-4-tj;^ 7 zr;M f;HXr^ (260 mg, 
385 mmol) £x*/-;i> (7 ml) fCiSSTT*. mf&fl 
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slTfc*fi-C5.5«BBfitdr«. ISSL, 

n*«s**. svtt&iraMt (2 d d *£&d± 

* (10 ml) mit^U> (3x5 ml) 

(178 Eg, 83.6%) tL/T**r^o mp 175-951C. 

[0 0 7 1] mMW9 [4S-[4a,7a(R').12bfl]]-7- 
[<s-i-*;W** y-3-7xr;i/?a 75/ ]-l. 2 ( 3, 
4. 6 f 7, 8, 12b-** * h Fa-9-X h D-6-*^y-lH-[l, 
4]-*^->V [3.4-a] [2] ^ > X7 if tf >-4-#;U# >^ 
JO SSSC, gfEga : N-[2-(l, 3-i^h Kd-1, 

2H-< y F — ;v-2-< )V) -1-** y -3- 7 x xjuyn 

N-7*D^;i/-(S)-7xx;W7^X> (90 g, 0.3 no]) 
^m<t^^\y> (450ml) *Tf^9'J— ftU *&fc** 
it'JJU (54 ml, 0.62 mo I) SrSSiafS. KJffi^fflm (C 
aSO*^) T\zm$* y/f^^A75 F (10/zI) T 

a? [0 0 7 2] t»J>^ fJUXf^Ml (56 g, 0. 36 
mol) ^rh7tKD77> (300ml) lc*g»b. ^fCO 
■ClCftSlU 4-^^;^;V2^U> (88 ml, 0.8 mol) 
jDASo fh7tHD77> (200 ml) *<DN-7*n< 
;i/-(S)-7xz;i,77^>Stftic[)MSiii]t5o 

ftMTZ. *fcffl»tt<t?-hU9ATJSIs^ ttJft (MgSO 
y'J^-^P-7h^77^ (^Jffi50%gfKx^/ 

30 ^3cV>~mmx.?-M -v&m-rzt* mait^m (8 

0. 8 g t 67%) ^^T^. mp 129-132*:. 

[0 0 7 3] »»C, aKb : N-[2-(l ( FD- 

1, 3-i^*^rV-2n-^ y-r > K-jw;i/)-i-**v-3- 

7x-;^d tfJW-0-2-^D^n;P-L-fe U >^^x 

N-[2-(i f 3-^t: F d-1, 3->?*+y-2H— f y < > F— 
;w-i-^*^v-3-7x-jvyD e;M-L-fe u »: 9- 

(25 g. 63 mmol) SaMb^l^/v^D 
(1:1. 600 ml) ^tdjg^-T^. TVfrbVi? 
40 DD7th^5r-h (26 g, 128 mmol) £Fy:7JM* 
Ppt^>x;i/^>K (5 ml, 56.6 mmol) £Ja>t5o ^ 

K-TS, afPKK*»*MJ9Afc*T*^ Rift Olg 
SOO W«*Kffl*T**a-&S. 3/U*y*-* 
DTh^77-f (4U6H20%ft®X^;i//^\^1f>-35% 

r*o mp 95-97^0 

[0 0 7 4] SjfSC, Wimc : [S-(R\R')]-N-[2-(l, 
3-^b Fn-l, 3-v>**y-2H-<-r y-f > F— Jl^-2-f J»- 
50 l-^^-V-a-^xX^^D tf;H-3,4-^h Fn-2H-1,4- 
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N-[2-(l. 3-v t F n-1. 3- v** y-2H--f V-f > F-A- 

2- -f ; w - 1- * * y -3- 7xrj^Dt: ;H -0-2- ;/ n 

;H-t'J»^XXT^ (13 g, 29.8 mmol) £*ffc 
(10:1, 220 ml) K&£PT£ 0 -7 

*TiB10»PdI«iity. »«(iD*V/>ftl»<&»fc» -78 

t-eioafjj. a»*qwitr. (60 di, 0.82 

no i) -wasu aiaT2.5WFra^#* 

if, B**J*ffi*TBJ8*tf, a*tt£««x5\&> (20 
0 ml) +rc«*-r*. *fcfi»ttfc^HJ^Tft^ 
JEA <MgSO«) U + M 

#N-[2-(l, 3-^ t F n-1, 3- V-2H-Y y -f > F- 

^)V-l-iz U >^^XXfJ^7^-A (13.6 g)<h 

[0 0 7 5] N- [2- (1, 3-S* t F n-1, 3-^=^ V-2H-f 

v-r > k-;i^2— r;w-i-^v-3-^ ji-^^d 

XfM-t'J >^^XXf;P (13.6 g) 
fcllMfc^^l^>/hU7;^n»B (10:1/330 ml) tc 

&Bft;£« (8.52 g, 68%) SrSrT 

mp 70-72*C o 

C0 0 7 6J S&C* gtfgd : [4S- (4 a B 7 a (R- ), 12b 
j8 ]-7-[(l, 3->* t F n-1, 3-v?*-*y-2H-< y-f > F- 
;^-2-- r;W]-3 ( 4, 6, 7, 8, 12b-^*^fc: 
-[1.43-^-tJ-v?/ [3, 4-a] [2]^>X7ifK>-4-*;W? 

>m 

[S- (R* , R* )] -N- [2- (1. F D-l, 3- y-2H~f 
V >F— ;U-2— f J -l-sT* V-3-7 jc n fcf JU] - 
3,4-^t H D-2B-1, 4-***^>3-*^#>«y f 
X^r^ (2.5 g, 5.9 mmol) ^mit^^U> (5 ml) 

(4.0 ml, 45 mmol) i*#h'J7;PtDftK (1.0 
ml, 7.1 mmol) <D«ttfcWftrr*. £*»H»TK« 
*, S»T123B*|IBx)***if*. * (200 g) iRKxf 
)P (200 ml) £^r*3«55&"t&<'. 
SSL, * (3x200 ml) fc»ft^ h U (10 
0 ml) lOXfiRIR*** U *A (4x40 ml) fc* 

(40 ml) T««ttfc»Urr<&. -MffcL-fettJittO* 
W^BBX?^ (100ml) TriBCl, *?§*T?fr£flT 
S. fiK&5-l0'CK:«»Uftx}*S. 6N4SB?SiKlniUTpH 

^lfcs^s-r^o ttaffi«#Mtu *«s»«xf* 

(3x200 El) "CttfflU «Sfttt^hU^AT«£l>; ft 

*g (Mgsoo -r«.. ««ft*ffi*T««a*. mm®* 

HZM&T\Z56'C'C24mffl&f3lTZ>t> «jBfc&tt (1.75 
g. 73%) ££T£.> 

[0 0 7 7] SKA, Sltf a : [4S- (4 a , 7 a (R* ) , 12b 
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0 ]-7-[l, t H D-l. 3- v***y-2H— T V-f > K— ^ 
-2-^fJW-3.4. 6, 7, 8, 12b--N=f*y-fc FD-9-X h D-6-^~ 
*V-lH-[1.4]-***^-/[3,4-a][2]^>X7*hf>-4 
-A;V3|?>K, SIf [4S-(4 a,7a(R*), 12b /3 ]-7-[l. 3- v> 
t K n-1, 3-5?** V-2H--T V -f > K-Ji-2-f ;H-3 f 4, 
6, 7, 8, Wb-'S+U-b: KD-ll-X h D-6-**y-lH-[l P 4] 
-**itvy [3.4-a][2]^>X7i?e>-4-;fc 
hVy)V3TU*&>X)V-fc>m (4 ml, 45 mmol) > m 
K (1 ml. 22 mmol) (100 ml) 

10 S?BS"«"S. -78*C fc»a>U mt*?V> (60ml) * 
<2 [4S- (4a,7a(R')i 12b 0 ]-7- [(1, 3- t K n-1, 3-V 
**y-2H— f y-f > K-;i-2--f JW]-3. 4, 6, 7, 8, 12b-^ 
*U-t Hn-6-**y-lH-[l,4]-**^^/[3,4-a][2] 
^>X7-tfhr>-4-^;U7^>^ (1.94 g. 4.78 mmol) CO 

^^^jKiar^o -78 t cT2o##>i* £if, ^mtca?& 

gsoi) u »Mt*j|ffi*-eai»4«t* ffi©7*- 
a (2.3g) mmxr)W\zm.o±vf, stk 

(3x) Tf«v^ «;» (MgS0«) u» »J»«*a*T?iB« 

^jyjU- Zu^htf^y* (l:l:0.04SfffiX^/A^ 

ii-xhn*]Bfl:^tti.02 g (47%) ££*T 

[0 0 7 8] SKA. SPSb : [4S-[4 a , 7 a (R' ) , 12b 
j3]]-7-[l, 3- v t K D-l, 3-^**y-2H-< y-f > H — 
6, 7, 8, 12b-^s*-y-b H n-9-x hn-6- 
**y-lH-[l ( 4]-**1f>?y [3, 4-a] [2]^>X7tfbf> 
-4-^;P#>K^7 iXjMf^XXfil' 
30 [4S- (4 a , 7 a (R- ) , 12b j3 ]-7- [1, 3- x fc H n-1, 3- x** 
y-2H— f y-f > ;i^2— f M-Z, 4, 6, 7. 8, 12b-A,*-9- 
t K D-9-X K n-6-3j-*y-lH- [1, 4]-**^ -J J [3, 4- 
a][2]^>X7iftf>-4-^;V^>S£ (1.50 mmol) 

<b^^i^> a mi) icsarra. -^7x^7W^ 

> (291 mg, 1.50 mmol) £»P^_, ScBFSftSU CO 

[0 0 7 9] SKA, g®c : [4S-[4 a, 7 a (R' ). 12b 
40 3 ] ] -7-7 5 J -3, 4, 6, 7, 8, L2b-^*itt F D-9-X h n- 
6-** y-lH- [1, 4]-*** *? / [3, 4-a] [2] ^>X7"K tf 

[4S- [4 a , 7 a (R- ) , 12b 0 ] ] -7-[l, 3- i> t H n-1, 3->?* 
*y-2H--f y-T > ;U-2-< ;P]-3,4, 6, 7,8, 12b-^* 
•y* t F n-9-x K D -6-** y -1H- [ 1, 4] - V J [3, 4 
-a] [2] ^ >X7if K >-4-^7 )UX >S v 7iz;MfJP 
X^^U (600 mg. 0.97 mmol) Sr^^/— )V (5 ml) 

*tz^y-YfcU t F^>>>7Kfa$j (^^y-;i/*iM 

IS^2.0 ml. 2.0 mmol) SrUnA*. ilST7;^>S® 
50 »T»C4«rM^#*lf«. ^^/-^ (20 ml) ^iD 
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issn)jg8su ^tcsfiT— 

ffl&T*. tt»** (3x) £tt*T?asd. (MgS 
Oc) U »8**£*T«5B3tf4fc. £flfc«tt (47 
3 Eg, 99.5JK) S*"T^. 
[0 0 8 0] SKA. &P£d : [4S- [4 a , 7 a (R* ) . 12b 

5 ] ] -7- [ [s-i- [ * *j y x - ;m h * -3- 7 x xju 
k;W 7 ^ y ] -3, 4, 6, 7, 8, m-'s*-* 1 H a-9-x h 
D-6-** V -1H- [1. 4] -**Hr*J J [3. 4-a] [2] ^>X7 

•if k >-4-# w>ffi^7x x;m ^;ux7,^;u 

[45- [4 o , 7 a (R' ) , 12b ] ] - 7- 7 5 y -3. 4, 6, 7, 8, 12b-^\ 
h H D-9-- h D-6-^^V-lH-[l, 4]-**W/ 
[3, 4-a] [2]^>X7ifk>M-#;l^>g£^:7xXjV;* 
^X^^U (0.632 mmol) i^Dh>X#>y (138 
mg. 0.648 miDol) £«fl:j*^U> (5 ml) 
mfc*3 L \s> (2 ml) *<0(R)-2-hU7;l,*n*^>;* 
;i,*x;v-4-:7 x -jvm&zsy x -^^^xxf;v (3 

09 mg, 0.648 mmol) <DmWi&1lUZ2> 9 AtaT?7JH*> 

[0 0 8 11 &2SA, g:Pgei : [4S- [4 a , 7 a (R* ) , 12 
b j9 ] ] -7- [ (S-l- ft ->-3- 7xrj^D k;W 7 5 

y ]-3, 4, 6, 7, 8, 12b-^\^1t k H D-9-X h D-6-^^V-l 
H-[l f 4]-**U-3^y [3,4-a][2]^>X7ifk>'-4-;*j;l, 

[4S- [4 a , 7 a (R* ) , 12b B ] ] -7- [ [S-l- [(y7x r:7M h 
^*/)^j;^rW-3-7x-;^o kJl/| 75/ ]-3, 4, 6, 
7, 8, 12b-<\*1fk H D-9-X h D-6-**y-lH-[l, 4]-* 
^^/[3,4-a][2]^>X7i?t; >-4-#jl/# >Sy7 
xrjM^X^f^ (0.045 mmol) fcfflfcy^l^ 
(lml) fc»»-T-&. h»J7WD»S (lml) £7- 

V-JV (0.2 ml) ^Jn^^o 7)v=s>smm\z3i%m 

[0 0 8 2] ^ffifcll 0 [4S-[4a f 7or(R"),12bj3]]-7 

- [ (s-i-# ;^#^->-3- 7x-;^d k ;w 7 5 y ] -3, 4, 
6. 7,8, ISb-^^k H D-9-x h 4]- 
^75^7 [3. 4-a] [2] ^\>X7ifk >-4-* ;M*>K 
JKSSA, ffcPfa : [4S-[4a, 7a (R') f 12bi3 ]]-7-[l, 3- 
2>fc HD-l,3-^^y-2H--f V-f > K-^-2-< ;i/]-3, 
4, 6, 7, 8, 12b-A.^U- k h D-6-^^V-lH-[l, 

4] 7 v / [3, 4-a] [2j^ >X7 if k >-4-* ;i.sl? 

[4S-[4 a . 7 a (R* ) , 12b fl]]-7-[l. 3-^ k H D-l, 3- 
*J**V-2YL-<1 V-r > K-;W2->f ;W-3, 4, 6, 7, 8, 12b- 

A.+'S-k K p-n-x h D-6-**y-iH-[i, 4]-^7^y 
[3, 4-a] [2] ^ >X7 if tT >-4-# 

[4S-[4a, 7a <R' ), 12b J9 ]]-7-[l. 3-ykHo-l,3-y* 
*y-2H--f y -f > H-;i/-2— f ;W-3, 4, 6, 7. 8, 12b-^^ 
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■ykKD-6-^y-lH-[l,4]-5 1 7^y[3 r 4-a][2]^> 
X7ifk>-4-*;i'#>-S^^;WXX'x^ (0.233 nmo 
1) ^X^y-;U (4ml) fc«#U HU7JP=TD^^> 

xj^*>st (0.5 mi) -caars. ^ssmTtc. m 

ffiX^;U (2x) TfflUlL, ^^-tllcUfcW«ffi&*t 
fifaWM-hySATttS. ««k (MgSO.) 

SJ-TSa:. [4S-[4a.7a(R*),12bi3]]-7-[l 1 3-> f k Hn 

-1, 3-i^^y-2H-< y-r > H-;p-2--f ;w-s, 4, 6, 7, 8, 

m-'vHJ-k FD-6-^^y-lH-[l ( 4]-^7^y [3, 4-a] 
[2]*OX7-Kbr>-4-*JUatf>B«£T*. 
[0 0 8 3] hU^;^D^^>^;V^>S (4 ol, 45 
mmol) , (1 ml. 22 mmol) &tfft7kifrfb;*7-U> 

doomi) ^fl^-r^- -78r;fc:»aJU, 

(60m I ) * d> [4S- [4 a , 7 a (R* ) , 12b 0 ] ] -7- [ (1, 3- i? k 
f 4 n-i, 3-^^-^y-2H--r y-f > H-^-2-f ;W]-3, 4, 
6. 7, 8, 12b-^\*U- k F 0-6-^+y-IH-[l f 4]-f7'/7 
[3, 4-a] [2] ^ >X7 if k >-4-^ >g£ (4.78 mmol) 
0«f«fi»JlD"r$. -78 < C"C20»d^^if> SiSlC^ 
a*»H«Tfc3.5«m^*ftif«. jjcft. (M 
gSO*) b, + 7^y>a.—> 

h n^Mfb^chll-x h D*jHft*«&*T«>. 
[0 0 8 4] j@EBSA. ©pgb : [4S-[4a,7a(R'),12b 
i3 ] ]-7-[l, 3-^ k H D-l. 3-^^y-2B--f y-f > 
)V-2-«< ;U]-3 P 4. 6, 7, 8, 12b-^**k H D-9--KD-6- 
^7 -1H- [1, 4] -^7 9 J y [3, 4-a] [2] ^ > X7 if k >-4 
-% )VX >iv7x x;p^ 3Vkrx 
[4S- [4 a, 7a (R* ), 12b /3 ]] -7-[l, 3-xt K D-l, 3- 
=fy-2H--f y-f > H— ;U-2-HT M-3. 4, 6, 7. 8, 12b-^\^ 
itk H a-9-- h D-6-^-^y-lH- [1, 4]-f7^>7 [3,4- 
a][2]^>X7if ¥>-4-ti)V#>m Q. 50 mmol) £|g 
{b^^l^> (1 ml) \Z&m-tZ>o i?7x.~)Vi?7'/*f 
> (291 mg, 1.50 mmol) £UD^ SerflftBT^t, 

[0 0 8 5] m&A, mmc : [4S-[4a.7a(R'),12b 
)3]]-7-7^7-3, 4, 6, 7, 8, L2b-^\^k H D-9-X h n- 
6-** y -1H- [1 , 4] -7 7 V y [3, 4-a] [2] ^ >X7if k > 

-4-#># >8i;7x x;uy f;nx ^ 

[4S- [4 o , 7 o (R- ) , 12b jS ] ] -7-[l, D-l, Z-i?* 

^y-2H-< y<> 7^-2— f ;i/]-3 ( 4, 6 f 7, 8, 12b-^\=^ 
ifk KD-9-- hD-6-^-^y-lH-[l,4]-^7^y [3,4- 
a] [2] ^ >X7if k >-4-^;V# >8Li? 7xz;M ^;PX 
X-rJL- (0.324 mmol) £j*^y-;i- (6 ml) «f*»CX9ll 
--ffcU th'7'^>^ W^y-;i/*lMB«1.0 m 
1. 1.0 mmol) S»T7^^>»HflTlC20 
mt^^\y> (30 ml) T$RL, 2^ 
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a»u ££*TgjgT-5. saa^tt 3r«f§£#f8u (Hgso*) u si^tTi 

flS^ttfcfe-f*. [0 0 8 9] *3HW-MJ£A (4.8 g, 0.2 mol) 

[0 0 8 6] &pgd : [4S- [4 a. 7a «• ), 12b *>*:*?;P*Jkk7 5 K (100 ml) [CfflSb, Ot:(C?& 

]]-7-[[S-l-[*My7xrjW h*y]-3-7x-;l/ 2?U «Sf»HfiTKB<. v^JM^UAT 5 F*<D 

WW 75 y ]-3. 4. 6. 7, 8, 120-^*-* b K n-9-x h N a-WJ^>ya^y)- 0 -( h y ^xfn 7-fe3\>W 

D-6-^-^V-lH-[l ( 4]-^7vy[3 l 4- 8 ][2]^>X7if -L-7^X>^JUxXt^ (0.2 mol) O&tiL&mto-t 

[4S-[4a,7ar(R'),12bj3]]-7-75y-3 J 4.6,7,8,12b-^\ J0 ^ K (100 ml) 4>CD^fc7U;U (0.2 mol) £>*gi££W 

HD-9-^hD-6-^V-lfl-[l f 4]-5 1 7v ? y[3,4 UrTS. SfiT— *36»#*1fTio»6, &*a£<{fc;7 >^£X 

-a][2]^>X7"feft:>-4-^;^>^^7a:-;i/^5 1 ;U ^ATaS^aKfflfcSltrS. RKX^TfflfflU <6 

X^-r;^ (0.632 mmol) t^Dh>^>^ (138 mg, *8 (MgSO*) U B«£Kffl*T«#***. ->'J#£* 

0.648 mmol) €:iMs*3FU> (5 ml) fc&SrT-S. «Yb • ^D7 h^77^T«Sn^ Na-(*M^> 

;*^u> (2mi) *co(R)-2-h'jy;P=t-np<^>^;^ ^n^>-)-i3-(hu^;i/^-n7-fe5 i ;u-7U;k7a> r )-L 

r jk-4-7 x-J«y 7 ;m f JPxx (309 m -77r>^f;nxfJ^^. 

g ( 0.648mmol) OigS££iraA*. *fflT7Jl<:*>#HA [0 0 9 0] (215 mg, 0.86 mmol) £:7 

Tfc26B9B)^€r*-tfS. 77yS/a • 5"y#**;i" ^ntrAtt* ot:fc»siT«. HJ 

vh^77^tgS«t, aHftftfc&tr*. 7;^a»« (5 ml) £taA£o 1** 

[0 0 8 7] iSKA. SPgfei : [4S-[4a. 7a (R0.12 20 b ( h U 7MdSS)^^$£^. 

b^]]-7-[(H-*M=lr^3-7iZJ^Dt!W75 [0 0 9 1] h »J * ( h >J ? frifUfflm) (0. 3 g, 

/]-3,4, 6,7,8,12fr-'v*1tfc Hn-9-XhD-6-^V-l 0.86 mmol) ShU7;V*DBK (10 ml) 

H- [1, 4] -J-Y'y J [3, 4-a] [2] ^ >XT W>-4-7Vlrt U N a - ( # ^ > V P * -» - 0 - ( h U 7 ^ * D 7 ir 

>® ^-TU^J^yJ-L-J^-^^^X^r;!, (105 m 

[4S-[4a,7a(R*),12b)3]]-7-[[S-l-[^;^^^xX;l/ g, 0.27 mmol) ££nA3o 7^>»H»TK 1 Slffl3&* 

* h*5/]-3-7i-^Dlf;W75;K 4,6, 7.8,12b *Sif, ^tC«tt$fi&« *ffl+Tf3sll»*1*-«. J**y 

[3,4-a][2]^>X7-fe:t:>-4-^M>ti;7x-;M hy^7-f JCfc^raS-rSt* £-(HJ 7WD7t 

fM^fJl^ (0.045 mmol) fcttflS^l^ (1 ml) ^-7 T J;P7^ /)-L-7^X»5 1 ;UX^^;i/ffiKffi 

hU7^tnitB (lml) £7-y-;i/ (0. 50 £3rT£>. 

2 ml) fcapAS, 7^>»B»T«C3Wmftfii-r*. [0 0 9 2] 0-( h U 7Mn7t^7 LOWS -/ ) 

2Lfc*7l'>blvmm±OK-eft&T& 9 -L-7^X»^JVx^^;Pffiffi4g (104.8 g. 0.36 mo 

U SUBB*"**. SE8#^DTHf77-ffcJ:^T I) ^fh7tKD77> (300 ml) + CHCfC 

amt&ttsA-r*. »»u 4-j*^i^ji/*»j> (88 mi, o.s moi) sjda 

[0 0 8 8] 1 [4S-[4ff,7a(R*),12bfl]]-7 5..rh7tHD79> (200 ml) *m-7fWC)V- 

-[(S-l-A;V^v'-3-7aix;l/yDt:;W75y]-3,4 J (S)-7xr;l/77X>Stlftft (108.7 g, 0.36 mol) 

6 f 7,8,m-'v*-*fc Hn-9-xhn-6-^y-iH-[i,4]- ©^^ssiD-r^ *afc»j&, 3Wrin*»££-tf*. tt 

N 4 -hUyj^n7-fe^;U-7if> ? /[3,4-a][2]/<>X7 iU tt**£ffi*T»«rr*. a«j£BBif;W 

tt»D, aPSa : N-[2-a3-S?fcKn-l,3-5?:**y- ^ HU»>AT?ftVK ftflk (MgSOO JSKfeSStT 

2H--r y-r>H-;v-2— r;w-i-**y-3-7x-;^o t» a$4f5. '>»j*Wh*D7h^ 

tr;H-(S)-3-[(NU 7;P^n7ir^l-2-^D^r:;W7 7^TffiSira«h, ftBfls-S-tt&ir*. 

^/]-2-7ay-^at:^->^^5 l Ji/xzx;i/ [0093] jskd, mmb : [s-oi'.R^i-N-B-a, 

Na-(*^3}?^>> ? D^^)-i3-(7^/)-L-7^X>pC F 3-^^"^y-2H-< y < >Y—)V-Z-"()l>)- 

fil/XXr^ (2.27 mmol) S:t7kr h7h KD77> l-t*V-3-7x-i^D tf;W-3.4->?h HQ-2H-4- h 

(15 mj) \zmU-tZ>. fcfUv> (183ul. 2.27mmol) U 7)V*U7tt))r-l,A-7<9 )Vtf>ti&¥)V 

fc«Vitt*hU7WP»i (321 //l, 2.27 mmol) XXf^ 

WIL, HHflKTlliSW*^SE-ff*. mMW)V> N-[2-(l, 3-y t V-2M V-f > K-;W 

(180 /a I) £«*MJ r^tf-nftft (320w 1) £JPA 2-f W-l-**V-3-7xZ^D WW-(S)-3-[( K U 
5. — ftttHU x^;ux-- rJU<h7Kop a 1-C^ffi-r^ 0 5^ y)^u7±:^)V-2-^u^-)l)y^ J ]-2-75 /-^ 
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D tf^">S^5 1 JUXX^ (15.8 g, 29.8 mnol) 

S-JV (10:1. 220 Hi) \Z&MTZ>. 

**T«io#Biifc&tr. SM03*y>£»<&«>ic % -7 

8"CT10»W, gssSrRfc&O. BMt*?* (60 ml, 0.82 

if, *«*»e*-c«R*i*, aafttBKxy* (20 

0 ml) *fcfifWfift^MJ*AT«fcVK 

(MgS0«) U ««SRffi«P'T*Sga-&*t, fftfl 
#N- [2-(l, HD-1, 3- V -2H-*f V -f > H - 

;i-2-^;W-i-^y-3-^a:-;pynt!;i']-(s)-3-[(h 

U ^MD/t^W-t+VX^WTS y ]-2-73 / 
[0 0 9 4] H-[2-(1.3-i?k Hn-l,3->?**y-2H— f 

y-f > h— ;p-2--f ;w-i-^v-3-7x-;^n tr;i/)- 

(S)-3-[(hiJ7MQ7'fe f;k2-**VXWM 7 5 
y]-2-7^ / -?n kft ^^^JVXXr^ (15.9 g, 2 
9.8 mmol) hVy JV*am& (10:1/3 

30 ml) fcf8*?T*. *aT?2-5«rra^€$tf, i§S&£Ji£ 

C0 0 9 5] ifSS&D, &Pgc : [4S- [4ce,7a(R'), 12b 
j9]]-7-[(l ( H D-l, 3-^^^y-2H-< y-f> K- 

J^-2-f ;W ]-3, 4, 6, 7, 8, 12Wv^U* fc p y-lH 
-[1, 4]-N« - MJ 7J)s*a T±?J]s-T*f 5V [3, 4-a] [2] 
^ >X7 i£ tT >-4- A ; 

[S-(R* , R*)]-N-[2-(l, 3-^h KD-1,3- i?$~3r V -2H-< 

y K — ^1^-2 — r ;» -1- ^ y -3- 7 x x;v 7 □ if ; w - 

3,4-yh KD-2B-4- h »J 7;WD7tf;K4-7f 
>-3-# >g£ * fjl'XX (3.04 g, 5.9 Bunol) 

zmt^^uy (5ml) ic«#u tT):»^n/c h 

U y)\s#Tn*#>X)l>ft>& (4.0 ml, 45mmol> £*£7j< 

hU7;WDifB (1.0 mi, 7.1 ddod <Dmmzffii$-t 
z>. &m&mmrF\zm&* s»Ti23Psrort>s*if*. 

* (200 g) d:l«Xf^ (200 ml) £-£«rr*«*5 
iJfc'vttC. *flMB&£HBU Tic (3x200 ml) ifflft:^ 
HJ9Afift*»« (100 ml) -Ctt7. 10XS%«tt7jC 
mXWJ* (4x40 ml) fc* (40 ml) "C*«ffl*»iB-r 
So -WfcU&IMHtflD^ftftWBIX^'ttOO ml) T 
-JBfcU >KS*T?&SirSo »K£5-10 , Cfc«»L>& 

«u *fi*»»x?^ (3x200 mi) -casta u fiawm 

fcthU9ATH6^ K*8 (MgSOO ^JK^RS 
+ S^^i§SSTlC56 < CT24P$KK«r 

[0 0 9 6] |*pga: [4S-[4o.7a (R*). 12b 

J8 ]]-7-[(l, 3-v t F D-l, 3-5^^y-2H-f y*f > 
;L-2—f ;W ]-3. 4, 6. 7, 8, 12b-^\*it t p o-9-x h n-6- 
**y-lH-[l, 4]-N 4 - h U 7;^D7-fe9 : JU-7-!f SV 
[3, 4-a] [2]^>X7i*K>-4-#Jl/#>H, [4S-<4 



^B8¥4-3 4 2 5 8 8 

a . 7 a «• ) , 12b j3 ]-7-[ (1, 3- >' t H □ -1, a-*>**y-2H 
-*f y -f > F-JU-2--T ;W]-3 f 4, 6, 7. 8, 12b-"v*tfk K 
D-11-- h □-6-**V-lH-[l. 43-N 4 -+ U yfr^UTt 
T^T^itJ [3, 4-a] [2]^>X7if fcf>-4-^;U# >K 
[4S- [4 a , 7 a (R- ) , 12b 5 ] ] -7- [1, 3- S J t H o-l, 3- 
^ y-2H--f y -f > H-;V-2-f JW-3. 4, 6, 7. 8. 12b-^* 
■y-t H D-6-^y-lH-fl, 4]-N 4 - h U 7**D7tWP 
-7-tf [3, 4-a] [2] ^ >X7if fcf >-4-* JU* >K (3. 
5 ddoI) &&{t*^U> (10 ml) fcB«IU -60\:^» 
9t5. mt*^V> (15 ml) tf.©XhDX-)Afh 
7 7WD#l^-h (X;V^7>+0.5M^ffi25 Ql, 12. 
5 mmol) <Dfe&*mbWt%>. 34»ffllC10t:(C»^ fcils£> 
^>o ^{b^5 1 U> (75 ml) £zK (75 ml) t<DWT»S2 
7k*'€r»»L. M<t^^U> (50 ml) TaiH-r 
«fcb, ^i® (MgSO*) SttSXffi 
77T/a->UW^nv^ 
^7>fTiffl®, 4>«S-TSi:» ll-n h a&m<t-£®RZt9 

[0 0 9 7] iE5SA, SP^b : [4S-[4a.7a W).12b 
3 ]]-7-[(l, 3-^b H D-l, 3-^^V-2H-< y<> H- 
;^-2— f JW]-3, 4, 6. 7, 8, 12b-^\^^h K D-9-X h D-6- 

^*4-y-iH-[i, 4]-w - b u 7;v^D7-fe^;v-7if 

[3, 4-a] [2] ^ >X 7if b! >-4-* >K '77xXiM 

[4S- [4 a , 7 a (R" ) p 12b £ ]]-7-[ (1, 3-5> t H D-l, 3-i^ 
*V-2B--f y-f > H— ;V-2— f ;W]-3. 4, 6, 7, 8, 12b-^\^ 
U-fc F D-9-X h d-6-**V-1E-[1, 43-N 1 - b U 
n 7 -fe ^;i/-7 If / [3, 4-a] [2] ^ >X71f t! >-4-#;V 
(1.50 mmol) &tt-ft^?I^> (1 ml) 
y7xX;Py7^^> (291 mg, 1.50 mmol) $ 

[0 0 9 8] ffif&A> SPgc : [4S-[4cr, la (RO, 12b 
3 ]]-7-75 y-3, 4, 6, 7. 8. L2b-^\^t H D-9-X b U- 
6-**y-lH-[l, 4]-N 4 - h U 7;U;*D7*fe3\^-7tfiV 
[3 ( 4-a][2]^>X7ift:>-4-^W>^y7xXJM 

[4S- [4 a , 7 a (R* ) , 12b /5 ]]-7-[ (1. H O-l, 

*V-2B--f y -f > H— JP-2--T ;W]-3, 4, 6, 7, 8, 12b-^\* 
H-tH n-9-x: h a-6-^*V-lH-[l, 4]-N« - bV y)V* 
D7-fe5 : ;U-7if> f /[3 t 4-a][2]^>X7i?tf>-4-^JP 
#>Sy7xx;M?mfJI/ (0.324 mmol) 
y— (6ml) fTX7'J-ftU bK^^>*|aft 
W^y— ^«t»lM»JKL 0 ml. 1.0 mmol) 
aT7^rf>»H«TlC20HrKl^e*1fS. ffifb^^U 
> (30 ml) TSJftU 2firM^**1f-5. ffijSU^ R 
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[0 0 9 9] &P£d : [4S-[4 a, 7 a (RO. 12b 

0 ] ] "7- [ [S-l- WiWy7x XJM h * ->] -3- 7 x 

y n hf ;W 7ay]-3,4,6j,8, 120-^-9- 1 k d-9-- h 

y -1H- [1. 4] -N 4 - MJ 7 ; W n 7it?MU-7 if 
SV[3, 4-a][2]^>X7'Kt!>-4-**#>By7xl 

[4S- [4 or , 7 a (R* ) , 12b 0 ] ]-7-7 5 y -3. 4, 6. 7, 8, 12b-^ 
H n-9-n h a-6-**y-iH-[l f 4]-N 4 - h 'J 7J^ 
* D Tii^-TIf ^y [3, 4-a] [2] ^>X7*r b >-4-* 
W>S^7x-;MfWXf^ (0.632 mfflol) £:/ 
Pf*>X#>^ (138 mg, 0.648 mmol) fcttfls;*^^ 
(5 ml) fcS#-r*. &VC*TV> (2ml) *©<R)-2- 

h 'J y Ji>*ti > xji>&-ji-4-7 3L-ji>m&zSy * 

-)V^^)V^7,^)V (309 mg, 0.648 mmol) 0>88K&[)I1 

[0 10 0] a»ei : [4S-[4 a. 7 a <R').12 

bj9]]-7-[ (S-l- * * $/-3- 7xx;^n b» 7 5 
J ]-3. 4, 6. 7, 8, 12b-'\^-y- b K D-9-- Y a-6-^y-l 
H-[l ( 4]-N*-h U 7;^D7ir5 1 ;i-7*tf>?y [3, 4-a] [2] 
^ >X7 if tf >-4-*;Vtf [4S- [4 a , 7 a (R' ) , 12b 
j3]]-7-[[S-l-[*;i,#S>:7xX;iol h^r->]-3-7x^ 
y D WW 75 / ]-3, 4, 6, 7, 8, 12b-^=HJ- b H D-9-- h 
D-6-^y-lH-[l ( 4]-N4- h U 7)\s*UT±i?)\r7*f 
i/J [3,4-a][2M>X7i?b>-4-7^l^>&^7x~ 
;^^^;ux^^;U (0.045 buddO **ffc*^l'> (1 m 
1) \zmm-?Z>. hU7;WnSi (l ml) £7-y- 
)V (0.2 ml) £ln*5„ 7^:*>SB«TK 3 

[0 10 13 Jfe&fi0U12 [4S-[4a. 7ff(R'),12b/3]]-7 
-[(s-i-# ->-3- ^ i-j^d 7 5 / ]-3, 4, 
6. 7. 8. 12b-^s^itt: Y D-9-X H D-6-**y-lH-[l,4]- 
T*?V; [3, 4-a] [2] ^>X7*tf b>-4-#;i^>8g 
[4S-[4 a , 7 a (R' ) , 12b 0 ] ]-7- [(S-l-#;M**5/-3-7 x 
xji^d tf ;W 7 5 y ]-3, 4, 6, 7, 8, l2b-^\=ftJ- b H n-9- 

- Y D-6-**y-lH-[l. 4]-N 4 - h »J 7MD7t?^ 
7if y [3, 4-a] [2] ^ >X7 if b >-4-^;U^ (2. 3 
mmol) $7b7tHn77> (10 ml) 
U lN**fb'J^C^ (6.75 ml) T#LST£. X^y 
(2-3 ml) Sfll^ 0TCT30»*»fr*tf*. g^ffiX 

tt (MgSOi) U sESte 

[0 10 2] ±fc*3fiWl-12Jca^fct>©iR|«3a:^JH 

[4S- [4 a . 7 or (R* ) , 12b 5 )]-7-[(S-l-*JW^v/-3-7x 
~)V?U b;W 7 £ y ]~3, 4, 6, 7, 8, 12b-<\*1?- b H D-ll 
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hD-6-**y-lH-[l,4]-N«- h »J 7MD7tf^ 
7-tf^/[3,4-a][2]^>X7ifb>-4-yj;^>ffi ; [4S 
- [4 a *. 7 a (R' ) , 12b j9 ] ] -7- [ (S-1-* )Vtf* y-3-7x- 
JU^D b;W 7 5 J ]-3, 4, 6, 7. 8. 12b-^^-9* b K D-9-7 

5 y-6-**y-itt-[i t 4]-n 4 - h y 7;WD7tfA-7 

If^y [3. 4-a] [2] ^ >X7i?b>-4-^;l,zf?>8-^SE 
; [4S-[4 a, 1 a (R* ) , 12b/3]]-7-[(S-l-*;i/^>-3- 

^ x -;u^o b;u)75 y ]-3 ( 4, 6, i. 8, m-'v*-* b k 
n-11-75 y-6-^-^y-iH-[i, 4]-n* - h y y)u*nr-t 

10 ^)V-7WJ [3,4-a][2]^>X7-tf b>-4-^;i/#>K 
=SK^ ; [4S-[4a. 7a(R-).12b0]]-7-[(S-l-*;^ 
h^'>3-7x-;l/^D tf;W 7 5 J ]-3, 4, 6, 7, 8, 120-^ 

^•y- b h D-11-- h n-6-^-=^ y-iH- [1, 4]-n 4 - y y 

^D7-k^Jl-7-tf^y [3. 4-a][2]^>X7ifb>-4-^7 
;i/#>K ; [4S-[4ar,7a(R'),12be]]-7-[(S-l-^;^ 
h * ->-3 - 7 x D b;W 7 5 J ] -3, 4, 6, 7, 8, 12b-^\ 
*-tJ-b H a-9-7 s / -6-^*+ y-n- [i, 4]-N 4 -h y y)Y 
*U 7-fe^;i^7lf VJ [3, 4-a] [2] ^>X7if b>-4-^ 
JP3B>KX*»*B ; [4S-[4a,7a(R»),12b/5]]-7-[(S-l 
^ ->-3- 7 x ~)V?U bJU) 7^y]-3,4, 6, 7, 

8, 12b—\*-tht KD-U-75 y-6-**y-lH-[l,4]-N*- 
Y y 7;^P7-fe5 1 ;P-71f>?y [3, 4-a][2]^>X7if 
h:>-4-^J^>8rfiga ; [4S-[4a,7a(RO,12b 

] ] -7- [ (s-i-* ;^=^ >-3- 7 x p b;w 7 5 y ] 

-3,4, 6, 7, 8, 12b-^\*-tf-fc Fn-11-- hn-6-^y-lH- 
[1, 4]-7tf^y [3, 4-a] [2] ^ >X7if fcf>-4-*^> 
K ; [4S-[4a,7a(R').12bi3]]-7-[(S-l-A;^^->-3- 
7x-;^n b;W 7 5 y ]-3, 4, 6, 7, 8, 12b--v=^b H 
D-9-7 5 y-6-^y-lfl-[l, 4]-7if ^y [3, 4-a] [2]^ 
50 >X7W>-4-tlJm>m-&®ZM ; [4S-[4a,7a 
(R 4 ) J 12bj3]]-7-[(S-l-^;U^->-3-7xx;i/yDb 
;U)7^y]-3,4,6, 7,8, 120-^*1?- b H D-ll-7 * y-6- 
^y-lH-[l,4]-7ifvy [3, 4-a][2]^>X7ifb>-4 
^M>KrSB?I ; [4S-[4a,7a!(R'),12b0]]-7- 

[ (s-i-^7 j\r* Y * ->-3~ 7 x x;vy o b;W 7 ^ y ] -3, 4, 

6, 7, 8, 12b- ^-y-b HD-11-- h D-6-^y-lH-[l,4] 
-71f^y [3, 4-a] [2]^>X7-tfb>-4-A;^3j?>fi ; [4 
S- [4 a, 7 a (R* ) . 12b jS ]]-7-[ (S-1-*^#X S^x-3-7 
x— ;l^^D 7 £ y ]-3, 4, 6, 7. 8. 12b-^\^b H n- 
40 9-7 5 y-6-^y-lH-[l, 4]-71f VJ [3, 4-a] [2]^> 
X7ifb>-4-*;W*>K-ffiKS ; C4S-[4a»7a(R*), 
12b 0 ]]-7-[(S-l-*>;W*X h^y-3-7x-J^D b;W 
7 5 y ] -3, 4, 6, 7, 8 t 12b-^\ ^ b K D-ll-7 5 y -6-^ 
*y-lH-[l. 4]-71f VJ [3, 4-a] [2]^>X7if b>-4- 
>«=:*([»« : [4S-[4a,7flftt*) f 12b/3]]-7-[(S 
-1-^f W+y-3-7xrj|/^D b;W 7 5 y ]-3, 4, 6, 7, 
8. l2b-^\+1i-b H n-n-- h n-6-**y-m-[l, 4]-? 
7^/[3,4-a][2]^ >X7 if b >-4-* >Wi ; [4S- 
[4 a , 7 a (R- ) , 12b 0 ] ] -7- [ (S-1-* v-3- 7 xXJV 
5(? T^O b;U) 7 5 y ] -3, 4, 6, 7, 8, 12b-'s*t 4 - b K D-9-75 
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y-6-**V-lH-[l. 4]-^7>V [3, 4-a] [2]^>X7if 
t>-4-*M>8rtBI ; [4S-[4a,7a(R').12b 
0 ]]-7-[(S-l-*J^y-3-7xZjl,/n fcf;W 75/] 
-3.4,6. 7.8. 12b-'\*-!rfc Kn-n-75 y-6-^V-lH- 
[l,4]-f7y/ [3. 4-a] [2] >X7-tf £ >-4-#;U* > 
gg-JSgaig ; [4S-[4a.7flc(R') ( 12bi3]]-7-[(S-l-*jU 
#X h^>/-3-7xrj^n hf;W 7 5 / ]-3, 4, 6, 7, 8, 12 
b-"\4^t K D-ll-X h V-1H-C1. 4] -^7^ 

/[3,4-a][2]^>X7if£>-4-#;i^>g£ ; [4S-[4a, 
7 a (R' ) , 12b B ] ]-7- [ (S-l-* Jl^X h ^ ~>-3- 7 x 
Xu fcf;W 75/ ]-3 f 4, 6, 7 f 8, 12b--^^ fc K D-9-7 5 
/ -6-*4- V -1H- [1, 4] -^TV; [3, 4-a] [2] ^ >X7~tf 
t:>-4-*^#>S&-ffiKfi ; [4S-[4a,7a(R'),12b 
JS ] ]-7- [ (S-l-^PtfX h * y-3-7xr;^0 \ZM 7 
5 /]-3, 4, 6. 7, 8, 12b-^*1f t H a-11-75 /-6-^ 
V-1H- [1, 4] 7 SV [3, 4-a] [2] >X7if tf >-4-# 
;W? >&=:&Ktfl ; [4S- [4a,7a(R'), 12b £ ] ]-7- [ (S-l 
->-3- y x -)V~7a hf;W 75 /]-3, 4, 6, 7, 8, 1 
2b-^it h K P-ll-x b V-IH-Cl, 4]-^-^it 

>V [3, 4-a] [2] ^ >X7-y >4-*M>® ; [4S-[4 
a , 7 a (R* ) , 12b 0 ] ] -7- [ (S-l-27 ;L-#3r S"-3- 7 a: x;i-X 
D fcf;lO 7 5 / ]-3, 4, 6, 7, 8, 12b-^\^if t K P-9-7 5 / 
-6-^^y-lH-[l ) 4]-^^> ? /[3 l 4-a][2]^>X7if 
¥>-4-tl)Vtf>m—mmm ; [4S-[4a,7a(R'),12b 
0 ]]-7-[(S-l-^^^V-3-7x-J^D fcMW 7 5/] 
-3, 4, 6. 7, 8. 12b-^*1?-t: H D-ll-75 y-6-*3ri/-lH- 
[1. 4] - / [3 f 4-a] [2] ^ >X7ir fcT >-4-*r /M? 

mitm. ; [4S- [4a,7a(R*) ( 12bj9]]-7-[ (S-1-* 
;H*x xz;^d fcf M 7 5 /]~3,4, 6, 7, 8, 

12b-^\^tMi F n-ll-X h V-1H-[1, 4]-*-* 

ti-vV[3 ( 4-a][2]^>X7-tffcf>-4-^;^>gg ; [4S- 
[4a f 7a(R*) f 12bj9]]-7-[(S-l-*;U#X h+i/-3-7x 
If ;W 75 / ]-3. 4. 6. 7. 8. 12b-^\** t H D-9- 
7 5 /-6-=j"*y-lH-[l ( 4]-:t*1tv/ [3, 4-a] [2]^> 
X7iffcT>-4-^;^>K-ffi®« ; [4S-[4a.7a(R*) f 
i2bj3]]-7-[(S-i-*;^xh^->-3-7xx;UXnt!;i/) 

7 5 /]-3, 4, 6, 7, 8, 125-^4^ t H D-ll-75 /-6-^* 
* y-lH- [1, 4] / [3, 4-a] [2] ^ >X7if bf >-4 

CO 1 0 3] JIlC-^CDf^^T, 3C (1) ft 

§|OA C E H8*»S£i&KteA*K:S#r S El £ £ 
-a-a&Ttta, ±IB©J»*<0ACE£E8T*;&»ftie« 

[0104] afcMfflfftrffifflan^^K© rs^j 

AH, JBL««fAih£E, ett5r?Jtotti>*^ »7;H*A 
■r-D>jfaffi, XttEttW#lw^t5Tlri*»fc. ACE 



(21) #^T4-3 4 2 5 8 8 

\$. 7>v^*x>^>IIC0*2p€:fiTa^fc^ 
[0 1 0 5] SC (1) ftMOACEBt#Mll 00 
[0 10 6] ACEBSVttftti. MOfittfiffi^ 

[0 1 0 7] a <1) ftfi*OACEH8t»lH - 
SSfcO**kg^fcO»0.01SUy9A (mg/kg/ 
B) -S^20 ng/kg/BO«Hte«5 5. »0.1 mgAg^ 
^7 10 mg/kg©— B«3^»i=bVJ. 

[0 10 8] JB^OjaiBSff&^fctt/aCDft^ttHI 

[o i o 93 jziDit&mmte. ^(i)ft^tes^sig 

[0 1103 ^©S8«T, #»Wtt--PBUk03F 

soctv^stit* xiisaaaftti/Ttflt* 

40 6ftfc«*«tt**#«at«l»teJ:oT«»lc«ft^ 
/S4»a>tt0.001^Kj75afiXOWHK:*5 5. ^FiSttfi 

h^^7^< (HPLC) »«T-jHK**ft*tt«fll* ; 7 

ft; atf«aLb«^Aft6ft«a#x»«»aT»*. 

[0 111] 3EKBb<tt. *KWl4-oa±<d«*8± 
50 **tAft6hSffl«:X»4«»3BfiS^ Xtt*ftK^«) 
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[0 112] fiJMttAttflxaXffiia. S3£S$riT:jg2D 
#\ XI4«#tf»T»0 3*. aSttffl#Xttf*»»tt 

rca*s*u mm. *^-fc;wH. &a. bk» b»«« 

[0 113] Sftl&JStttt, M;Ui*Btt»«*Xtt<t 
JBS#fc-*K. SPfi^T^^o cn6^if7^>A 

a*©fc»fctt, *(i)fc*fcfctt»JH£B#U 
AK hn-?»J, A:/-feJWfik IU+->JM!I. «»8& 

[0 114] ttJH. A.K. *:/-te/Ml!k hn-rmm 

[0 115] #SD&40gttlCB. <(Dfcft«Wi 

S<^0.1-*550%(OffilS{CR^-5^o COJ;5ftJiaj«tt 

*K#ffif*ft;^ttG>fltt, as;&a*fi*«»sn*fi 

[0 116] SKXI^attttSfc. — 3X»M-tl£U: 



W4-3 4 2 5 8 8 

^> ; »fls&±JH. ^^tf7^n;wtf >MXf*m3£K& 

mwi'.mmm. ^x>gg&. xi*«& 

[o 1 1 7] wsowjyirftsaftwrsaawfc 

X#7S/T, Yd«**T*<&»-&©SC (1) -fc^S 

[0118] ftT©»gfts»a (i) *« 

So 

[4S- [4 a , 7 a (R' ) , 12b j3 ] ] -7- [ <S-l-# JUtf* S^-3-7 x. 

r;^a b;W 7 3 y ] -i, 2, 3, 4, 6. 7, 8, i2b-^ ^ b H 

D-9-X h □-&-;}-=* V b U K [2. 1-a] [2] ^>X7ifb> 
-4-#;M?>* ; [4S-[4a,7a<R'),12bj9]]-9-73y-7 

-[(s-i-^;P^'>-3-^xx;^^nb;WT^y]-i, 2, 

3,4 f 6.7.8,12b-^*^^b Hd-6-**V by F[2,l-a] 
[2] ^ >X71f b >-4-# ; [4S-[4a,7 

a (r* ) , 12b js ] ] -7- [ (s-i-* ;i/^^v-3-^x x;^n b 

JW 7 3 y ] -1, 2, 3, 4, 6, 7, 8, 12b-^^ ^ fc H n-ll-n h 
bU K [2. 1-a] [2]^>X7-bb>-4-^;l/^ 
>K ; [4S-[4a,7a(R-),12bj3]]-ll-7Sy-7-[(S-l- 
^WtH-^x-J^D tf;W7^ 2, 3,4. 6, 7, 

8,12b-^-^^b H[2,l-a][2]^>X 
7-tf b >-4-# ; [4S- [4 a , 7 a a* ) , 12 

b0]]-7-[ (S-1-* ^ h f>-3- 7 x-J^ D b;l/) 7 5 
7 ]-l, 2, 3, 4, 6, 7, 8, 12b- ^ t H □ -9-X N o-6-*^ 
VbU K[2, l-a][2]^>X71?bf>-4-^;W>® ; [4S 
- [4 a . 7 a «' ) . 12b ] ] -9-7 5 y -7- [ (S-l- A )K h * 
->3-7x x;V^Q b;W 7 3 J ] -1, 2, 3. 4, 6, 7, 8, 12b-* 
fc: H H [2, 1-a] [2]^>X7-fcfb>- 
4-^7 >K-^® a ; [4S- [4 a f 7 a (R* ) 1 12b & ] ]-7- 

[ (S-i-^; h ^ y-3-7i x;i/^D b;W 7 3 y ]-i f 2, 
3, 4, 6, 7, 8, 12b-*^ ^ b K n-il-n h n-6-**y fcf U 
K[2.1-a][2]^>X7ifb>-4-*;U#>B ; [4S-[4a, 
7 a <R # ) , 12b J9 ] ] -11-7 5 y -7- [ (S-l-^j;^ b *'>-3- 
7i-^n b;P) 7 5V ]-l. 2, 3,4. 6, 7, 8, 12b-*£ 9 
b Kn-6-**VbU K[2. l-a][2]^>X7ifb>-4-^ 

[0 119] « (1) ft§ftH©*fflttll sft^Ad^ 
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<f7> MHolmquist) 6 [Aoal. Biocbea. 95#540-548H 

(1979^) ] fcE»Sftfc»JlBt*5WTflaK. 
<f7> CRyan) [Methods of Enzymatic Analysis* % 

7?y-^5-. 7-f>/WA. 1983^, 20-34H] [C 



4$0§¥4-3 4 2 5 8 8 

[0 12 0] *R9S©7 5yXB-hDBMfr«a 
tt. *ra»fcH«bfctt©ACEH»]KJfc^T. 
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